(+/-)-Govadine and (+/-)-THP, two tetrahydroprotoberberine alkaloids, as selective alpha 1-adrenoceptor antagonists in vascular smooth muscle cells.
(+/-)-Govadine and (+/-)-THP ((+/-)-2,3,10,11-tetrahydroxytetrahydroprotoberberine HBr) have been shown to inhibit noradrenaline-induced contraction of rat thoracic aortae. The pharmacological activity of the compounds was determined in thoracic aortae and cardiac tissue isolated from the rat and in trachea isolated from the guinea-pig to determine the selectivity of the compounds towards different types of receptor. (+/-)-Govadine and (+/-)-THP were found to be alpha 1-adrenoceptor blocking agents in rat thoracic aorta as revealed by their competitive antagonism of vasoconstriction induced by noradrenaline (pA2 = 6.57 +/- 0.07 and 5.93 +/- 0.06, respectively) or phenylephrine (pA2 = 6.74 +/- 0.08 and 6.06 +/- 0.10, respectively). Removal of endothelium did not affect the antagonistic potencies of (+/-)-govadine (pA2 = 6.83 +/- 0.09) and (+/-)-THP (pA2 = 6.25 +/- 0.06) on phenylephrine-induced vasoconstriction. They were more potent than yohimbine (pA2 = 6.05 +/- 0.05), but less so than phentolamine (pA2 = 7.54 +/- 0.11) and prazosin (pA2 = 9.27 +/- 0.12). (+/-)-Govadine and (+/-)-THP, furthermore, inhibited [3H]inositol monophosphate formation caused by noradrenaline (3 microM) in rat thoracic aorta. (+/-)-Govadine and (+/-)-THP were also alpha 2-adrenoceptor blocking agents with pA2 values 5.50 +/- 0.13 and 5.41 +/- 0.11, respectively. A high concentration of (+/-)-govadine (30 microM) or (+/-)-THP (30 microM) did not, however, affect the contraction induced by the thromboxane receptor agonist U46619, prostaglandin F2 alpha (PGF2 alpha), 5-hydroxytryptamine (5-HT), angiotensin II, endothelin or high K+ in rat aorta denuded of endothelium. Neither the cyclic AMP nor cyclic GMP content of rat thoracic aorta was, furthermore, changed by (+/-)-govadine or (+/-)-THP. Contraction of guinea-pig trachea caused by carbachol, histamine, leukotriene C4 or neurokinin A was not affected by (+/-)-govadine or (+/-)-THP. (+/-)-Govadine or (+/-)-THP also did not block beta 1- or beta 2-adrenoceptor-mediated responses induced by isoprenaline in rat right atria and guinea-pig trachea. It is concluded that (+/-)-govadine and (+/-)-THP are selective alpha 1-adrenoceptor antagonists in vascular smooth muscle.